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ec;-ipped, hcazoacai criizhcies; 
"s^id aocanirjs bcludss dcwTiiols ec/JLipcsti-:, 'OoU rid 
de%ic=s for r.alcng coibg/lincr and iiner rjbxg 5e2];^ : 
cocisc'ions i£d •r.div'dual iin^r/dniihole ?-ow :oa- 
aections, coriiDnsing: . ^ 

a) 1 s-eciai steel casing joLit equipped wi-ji ajiir- 
metal ciiiii-chamei whipstock pemancntiy anxcd 
to and scaied in said casing join: by means of an :o 
upper guide oia;e presendng at least :wo ssali 
reed-L-JOugh vcitcai holes, one of which terr±ii::d 
ac coih ends by C"eaded connections, and two laner 
vercicai holes, each leading to a slanted cylinchcal 
cun-ed channel pariy nilcd with a cement plug and 15 
cach said channel leading to an ellipucal 9,-indow 
machined in a dirsciion slanted downwards a: a 
prc-sclectsd :<icic-oJ angle into C-c wail of said 
casing joint and plugged by a driUablc pia:e coa- 
forming wiin the outer sun ace of said casing joint, 

b) a rcmevabic wedge -type top whipstock tool whose 
base presents at least two alignment pins or prongs 
nt nng into said g'jide plate s-aiJ holes, in which they 
are held by rcleasablc latches, said top whipstock's 
outer iatrrai sunaci presendng a: leas: 00c ir:r±::g 23 
recess for its removal -jsing an overshot tool. 

c) an overshot tool equipped with reteasabie hooks to 
pull out, :e -orient and reset said top whipstock, in me 
sane trio. 

d) a steel liner inscned in a drainholc drilled th--ough 30 
each said whipstock channel, said liner hung w-ith 
devices resisdng iincr weight and thcmaal expansion 
forces applied to said liner from above as well as 
fTOm bciow and said liner pcnnancntly scaled unto 

fi\ said channel by a pressure-sealing device including 3^ 

a hcat-xsistant seal, in addition to thermal cement, 
c) a wbing coraoiedon assembly conveying produrion 
UJ fluids from a drainhole to the sunacc and steam cram 

ehc s'jrface to a dminhole; wbcrrin said n:bing 
compiehon assembly is tcrminattd, at its lower end, 40 
W ^ heat-resistant, pressurc-dght, muidplc-":reak- 

y1 able-seaied connecnng device wherein two pairs of 

P| vertical tubular connector prtjngs, equipped v/ji 

'"zl releasable high-tempcramre-sealing devices, respcc- 

4** tiveiy fit into the two larger holes and into the r*o 43 

p smaUcr holes in the guide plate of said special casing 

^ joint, to respectively convey production fluids rrom 

a drainhole to said mbing assembly and stram from 
a known three-way valve 10 the other drainhole, 
0 a bydraulicalJy-opcratcd slot-cutting tool for selec- 50 
tivcly penorating* said drainhole iincr 10 establish a 
flow connection between a surrounding oil reservoir 
. and said liner in its unccmcntcd lower panj 
{2. Apparams for comoleting a multi-branch casccfweU for 
oiTrccovcry by sequential cyclic steam injection methods 5* 
and for petroleum prod-jction from non-uniformiy-pressured 
heterogeneous reservou-s through medium cur%*anirt, Uncr 
equipped, horizontal drainhole s; 

said apparanjs includes downhole eqmpment. tools and 
devicies for making casing/liner and iinet/mbing sealed 60 
connections and individual lincr/drainholc flow con- 
necuons, comnrising: 

a) a special steel cylindrical casing joint prescnsng an 
elliptical side window machined ai a prescribed 
small downwards kick-off angle and covered by a 65 
driilablc metal plate shaped to conform with the 
outer sunace of said casing joint which is also 



2 vcrJ:2i :<ty z: r^ov;. 

c) 1 n:r-;;vib:- s-Jigle^bacz;: wb;p5:cc:< :ool i;c 

Siid packer in iczartzzzt w-ih i -2::bir:g 
cntri^zoi zt\zzc\ 
Slid whips :cc:< r7:sir.:i a: \z2s: czz rziziz$ grcove on ;:s 

cylbdn:;!: iurr'acs. 

d) a shcn b:im;d:a:c s::ei Lizrr o: a ciaz:::^: sligbdy 
%zz21:t: -Jziz iziz v.-irdow'j izzr. irJ.s, aiicwir.g ::3 
irserbon iiiio a :<jckcd-o? ho!^ *jrocga Lhe •J.ir.dow 
and wbsrsin ibe uppsr ;zd o: said L-.iirmsiar; linrr 
is eq'jippid a prtsiur:- scaling gask=:id drM- 
ablt ccLar scaped :o coniom boub ±c oner 
surface o:* L:e casing joint aiong Lbe cdg; of 's.t 
window and wiii said guiding groove in 'Jzt wbip- 
stocx. so Lha; said gaskztjtd end. when prressed 
agains: ±t 's,t ir-er surface of Lbc casing join*,, 
uTovbde^ a pcrrunen: h:gh-:en:pcrarure seal in addi- 
bon :o iiennni cemen: around said inirrmediaLe 
Lner. 

e) an oversboc tool, equznped in::mal!y witii 2: leis; 
oae jprlzg-ioadrd zoo'k co larcb in:o cne wzip^iock'i 
latcnmg receis or key and pui! i: out: said :ool aiso 
preset a: iis lower end some miliir.g cur.irs, for 
surr'acing Lbe Liner's drlllable coiJar and for drulicg- 
out tne pacxer siips and ruppon, and said tool 
Lnciudes a iaiching de-.ioe, for puiiing-out the 
drilied-ou: pacicsr. 

0 a seiecnvely pcriorarsd dniniiQle s:erl liner inscr.ed 
in a drainhole drilled Lhrough rjch in-irrrncdinir liner, 
h'ung rom above as wcU as n-ox below and 
cer:cn:ed in tnc lower part of said intcrmcdiaci liner, 
and caWng Lbe annular spans between intem'.ediaLe 
iir.er and crainnoie Liner scaied w:ii an inilacabie 
packer. 

g) a rjbing cocpledor. assembly conveying produc-Jcn 
t!uids from a dnairj-.oie :o the s-urranc and steam from 
Lhe surface to a drairJiolc. whcreLn said rubing 
compienon is termir.3:ed a: lower end by a 
heai-resistan:, preisurc-dght, niulbpie-bneaicible- 
sealed conneciing device wfaerrin seven! ardruia'-cd 
connector steel rubes are eana inscr.ed into ue upper 
pan of die intermediate liner of a draiabolc, and tbe 
annular space bctw-eea the inner surface of said 
intermeciax liner and said connector Zi'oc is sealed 
by an znSatabie thcruml packer. 

h) a hydraulicaily-opcmcd slot-cutdng tool for seicc- 
tively perTomi;^ the uncemcated lower pan of eanh 

^ dr^iolc linerT 

^3. Appararjs for coripledng a muld- branch cased well for 
oil recover)' by sequen-ial cyclic stea.-n injection n:euods 
and ror petroleum production noci noc-unirormiy- pressured 
heterogeneous reservoirs through medium curvarure, iiner- 
equipped. honzoniai dminholes; 

said apparatus includes downhole ecuipmenc, tool and 
de\-ices for mai-dng muiuple casinaCiner and liner/ 
cubing scaled connectior^ "and bdi^^idual liner/drair.- 
. hole Sow connccdons, comprising: 
a) at leas; one special casing joint in Cic casing scing 
of a vcrncai bote, opposite a reanr.ed iniervaJ scad- 
diing the kick-ou poinu 0: one or more drainholcs, 
said jomt presennng one or CjCre eliipdcal windows 
orien'^ dow-=w2rds and facing pre-selected l-cick-ou 
direc::ons at various depths, 





21 

b) a telescopic s'-a^l 'iner ivSo clo«c ii i*^ '.ow=- ;-d 

the ouicr sun'acc of Lhc casing wbdow for ±t lo-e: 
sr.d 2r.d vu-irh -jic :rj:c: surface of 'Jzc zzsir.g ^.-Jidcw 5 
for ihe upper tzd. 

c) :wo drlllabi: :r.i'j>i guide cages suppo::iag sa:c 5r-b, 
inclined 1: ihe idck-of angle, vt-i-j. one of cie r*o 
g'^de cages aiSxed inside Lhe casing joint by drll- 
abie fasteners while ±t other, freeiy inssr^ed :n:o i-.e 
5010. is T.obilc and con slide ^rj-in said nxed guide 
over an interval ecuni :o 2 fncdoa 0: ihe srjo lengoi. 

d) a Unliable gasxrced collar a&ed :o the srub's -pp^r 
end :o prevent said telescopic srjb's upper -zzc rorn 
popping out through die vw-iadow into ±e reamed 
cavity when the stub is extended by increasing -Jne 
hydrauiic pressure in the casing widi respec: :o 'J:at 
of the annulus during cemeniaiion of the casing 
suing and of tach extended stub. wi-J\ a cerez: 
sl-arry displaced "Dchind the casmg and whcreb said ,^ 
gasiceted collar presents at leas; one g^uiding key or 
groove sliding along a bar of Cie nxed guide cage. ;o 
ore vent any rotaiion of die stub around iti axis. 

c) a sLccl Liner insened in a drainhole driUcd ±r:3ugh 
such a liner srub, permanently hung by a dual hang- 
cr's opposing slips into said srjb and scaled ^-i-h a 
Qigh-tcmpcracure pr« sure -scaling device, in ad-di- 
don to thermal cement. 

f) a n:btag completion assembly, conveying producdon 
fluids from a drainholc to ±t surface and steam irom 
r.c sunace to a drainhoie. having ai i-^ lower end a 
hca:-rcsisianu prcss'urc-dghu muldplc-ireaJcable- 
scaled connecting device wherein lelescopic connec- 
tor sieci tubes inclined at Lhc 'ccx-oef angle are 
fadng each window, with uhc lube's lower md 
equipped w:ih a high-tcmpcrarjre sealing device 
inscrublc into the upper pan of the window's snjb 
and set when said connector *.ube is in its extended 
position, whereas the upper end of said mbe is 
ccuippcd wiuh a movable sliding seal remaining ^ 
widiin a cylindrical cavity of said tubing completion 
assembly, 

g) 2 hydraulically-opcrated slot-cuning tool for seiec- 
dveiy penoranng uhe unccmcnted lower pan of each 

C drainholc lincr.J ^ ^. 

4. The apparatus for completing a multi-branch cased well 
of claims* 1. 2 or 3 wherein O^c hycrauUcally-opcraied 
slot-oitaag tool comprises: 

a) a cylindrical tool body inscned into said drainhoie liner 
wherein a plurality of cuoing w'rxels. each one 
mounted on a perpendicular axis to that of said body: at 

' the end of an* hydra-uiically-opcTa-^ aniculated arm, 
arc periodically pressed into the inner sunace of said 
liner wall, which they penetrate, by large forces applied 
oaiv when the arms are extended by the displacement 
of a spring-loaded hydraulic piston sliding in a pres- 
surized liquid-niled cylinder, 

b) a source of periodic hydraulic duid pressure a: the 
surface, 

c) a coiled tubing of sm^ier diameter 'Jian that of said 50 
drainholc liner, conneciing said cylindrical 'oody to said 
pressure source and pn^viding a mechanical linic to die 
sunace, to inscn and puU-oui the tool body through the 
Liner, thus causing each curung wheel to cut a slot into 
die liner wail, substantially parallel to the axis of said 65 
liner, while the arms are kept in their ex'^nded position, 
but leaving ±e liner wail ia'-ar. when ihc armj are 



or.; :^STMid by i :or",cc:or rjr< i5s:-biy ::i^-^pp<rc a: ici 
tzd'^i± 2 o.O'^Ti scaii^g device, iron:: a liic car:- 

o: Slid coii-g/'izirs's conr;cdr| dcv::=; 

siid con.-;c:or rube 2iscu:bly cozipnses; 

2) a cyiL^dncal bccy %;-i:h ::i upper =nd zorj:tz'^z :o i 
7-bir.g 1,-d rcrnir.g s2;c robing an irgle tcuii :o 
L-a: :":rz:;d by ihc z^ir.pVjizr'zoczt:c:izi d£\-izc ar.d 
Czz cisizg. zrd S2;d upper red cc'^pp^d ^"ich irchorjig 
=e2Zi :o fascez i: lo lie izzt: rjrrice o: che czsizg. 

b) 2 cocnic:or scee! rj*>: siidL-^g -vo'^gh said cylL-.dncii 
body crdrr Lie sirt'acc-coc rolled prei sun: oc a hyd.-:iu- 
iic f/^d which aiso cocpresscs a spr^eg against 
rr=5:o: rirg. :o pTO%-ide z spdzg-lozdcd. tig^.-iczzpcn- 
r-L-e i"d iii! o: said connector tSx when -is 
zxizzdcd posidon. 

c) 2 virelirc-rtieaaable mech2c:cai \zizz :Tj:dz:zizlzi said 
sprlcg iizder corzpreiston ar.rr 'jk bydrauiic pressure 
dis b«r. reiciscd. 

d) :zzzzs fc: laiehing a suicabic rerieval wireline cool :a 
■j:; Liii sed of said corj:a::or z^bc lo reirnc: i: acd to 
iaich i: i^to said body ir. i:j renc:cd posiuoc, ii: tzt 
evrr.: ir.ai -jie whole Oibuig conpleuon as5ccr.b!y bii :o 
be oulizd ou: ;or inspcciioc o: rerpairs. 

=) a pacjcrg-rf-pc, high-:eznxnrjre laierai seal 'J:e 
anauius bcru-— n said cyiindrical body ar.d Lhe :ub< 
witdir. said cocrector rube asscnibly. proN-idizg a 
breaxable pressure- scaled Sow cocnecdon fcco**een 
said I mcr ai^d sajd c^biQg< 

0 a pacjcr.g-rs"pc. r^cai- res i star c scaJ arour.d said cor.r.cc- 
x: rjbc above said end seal, providing aa a^ldidonai 
pressure -seal a gains: ±z izr.cr sun ace o: 'Jie cas-r.g,' 



L 6. Tbe appararus :*orcorzpiedag a rtuiu-brarxh cased wrM 
acccrdizg 'jo clziizi 1. 2 or 3 ruTaher coe: prising a dow.Tu:oie 
pu.To and T.eans for prever^dr.g pusip cavitation and gas 
Iocjc ia Lnc oibing coniplction assezibiics. when :hcy convey 
gassy or boiling pnxlucdon fluids ;o the surface; 
said means cocorisLng: 

1) a vcrucal sump, dosed at i*j ;op by a cocvcn'ionzi 
adti-sring cibings/casing packer and cocncc^d to 
said mulnplc drainhoies. and wherein 'J:e absolute 
liloui'ing pressure ot said producsd fluids, zt uHe poirrt 
of higiiMt clevadon in ihe 2ow caih from the drain- 
nolcs CO said sunp, tnay drop below the bubble po'.n; 
absolute pressure of said £uids. a situation rcsulung 
in %2scs being evolved or coming ou: ot solunon to 
fomn a %zs pockz: which interrjpcs ihe 2ow of 
houidi from S2id dn^in holes into uhe sump pump, 

2) a w'lrelmc-reGhevablc gas-purjing debtee suitable ror 
latching into the short siring oc mc cnulu-stnng 
pa£xcr located at uhc cop o: Lhe scmp. wherein said 
device is uken from a dowrjiO'C ecuipmen: lis: 
conprising: 

3) a aormaily clossd subsurface vaiv- whose opening is 
contrslled by a iuid level sensor a: the top of said oil 
sump to pcnodicaily pin^e inio me compartmer.t above 
said nacker any gas phase accumulating above a pre- 
determined r!uidlcvd depth. 




liner com:ec*ung device in which the 



xbc is 
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:u: :o lic-c row. :c: C3c::=u3u :;y rui^^ii 

2 vcz?^ in v:; pu=p-Cochri;d iicuic rrzc-zzcz 
iL't^TT. f.ov.ir.i izrough 2 sr:rg ad^ccn; co pi.g iz 
izi-z ZL-zlz-s^z-z^ padc^. :c ::s exic iz:o 12 flow 
rrosi 5;cucn 2bov= sri pack;:, which is wii-: 
2 g2s row ccrj::c:ion bc:wie- ir,t s:ct Q:\2ll ••-r.T^. 
ir.d -he upp^r of 52:1 -sr-.brzr.e. :o c:;^:; S2:c 2ii 
^ preiour: jnie.-i.J 

£^7. A rr-L-cc for cLiLJi::^ ird coaiplsung z -cb 
cased well ;br oil rscovc-/ by secuen'iil cv:j: 
in-cciior. ~;LicCi r*.d for pcroltuT. procuciion -rrz: -o.-- 
u-irorrrjy prsssjr=d hetsro^e^io-s' resir/oL-s -jL-^-jsh • 
T.sdi-jx-c-^-v-ap-e. :bcr-:^-;ppsd. hcrlzocuJ dmihol-i. 
whcrzi:! C2s:t:z/]1::t: zonr.tzSozs, 2r; ps::::2r.;t::v-i^cd, 
wbsrsin iiner/rjbir.g arc co'cr.tcisd by brjiobii-ii^ii. 2::d 
cotr.pnsts Lbe foiiow-izg si^pj: 

2j criiing 2 pzi: c: shon d;^-2:-d borcboici irc^zb 0:= * 
bor.o.Ti o: siid v;rJcai wcU casbg. 

b) irsrrdr.g in said pair c: d-Lir.hoi;3 :wo sbor. '-:tmt- 
di2- s:i=( Lbrrs '^ing 2 worx srr.g :=dcd vii r: 
icvr-td Y dppii joii:, cwo 2r::c;:!a-d zizz'.* jobj. 
each on; tquipp-d wv--. 1 rSobzr zzuitzL::i i-J cjp. " 
Q — ^ holding S2:d irirrnrdia:- l:-;r u-rj: a rcitas-.H-' 
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z) 5:2b-in czzLiZ'^-.z o: sale :wo shon inte— ediice lircrs 
'-sing i2id ^-crk strjig is ct-tnt^z sritig. with 
ciiac overiip of 2 sp^ciii high-te-psruurc resin 
ci3:2": in ±e rasing to ;rovice 2 pennanet:- gii-tizir. 
±trTr.2l ut-ir. of ihi :aiing ^vs. each in:c:r:ed:2- 
•bcr. 

d) drUling successively each dninhole uvcugh C2:h in-r- 
xedi2t2 \iztr, 

e) running a cciied-rjbing sted liner u-ough each siid 
in:e":di2ie liner inio slid dniied d.-nin:-:ole. 2f!:xing ii 
to Lhe T.cenneciate Uns: *ith a dual hanger's opposing 
slips and -^/ji a fciigh-tccpcmrure pressure- sealing 
dev-ice prior '.0 ccnicndng its upper end -.0 the ir.cenr.e- 
diaie liner's lower end. wich 2 icnowr, ihercal ceceat, 

f) connecting the upper par. of each intcnncdiate liner :o 
L-i lower end of a rubing assembly ecpuipped wi± 2 
heat-resistan: pressure -tighi, ni'ultiple-breaioble- sealed 
connecting device. 

g) selectively pcr:ora±:g ±e —cenien^ed' lower par. of 
said coiled rubmg iincr "in sirj" using a i^.ydmulically. 
oc^ated sloc-cuning :ool at the end of a sraalie:- 
dianctrr coiied-aibing run-in from ±t surface and 
insened thu:ough said tubing assembly and inirmiediaie 
liner into said dninholc lincr.T 



